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^3 (57) Abstract: An object lens used in an optical pickup device comprising a light source, and a condensing optical system including 
an object lens for condensing a light flux emitted from the light source onto the information recording surface of an optical informa- 
tion recording medium, wherein the condensing optical system condenses an light flux form the light source onto the information 
recording surface of an optical information recording medium to permit information recording and/or reproducing. The object lens 

^ is a plastic single lens, and satisfies the expressions (1) NA ^ 0.8, (2) 1.0 > f > 0.2 where the image-side numerical aperture of the 
object lens necessary to record and/or reproduce information to and/or from the optical information recording medium is NA, and the 
focal distance of the object lens is f (mm). A high-NA plastic single lens is not too large in temperature aberration, and a refractive 

^Sf type plastic single lens can restrict temperature aberration within a practical temperature range in an optical pickup device to within 
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*J*#+#fc»#£;h,fi^ifcas/h£ < ft i?1-r&vN<DT% Wm^fciStt 
25 flW©38£&/h$ <#*.3r &#"T?#, d/ f (1 4) &,<D±m* 

iffeS^ i^XJ?&jJS;fct < ft i?-r^ftVN©t» N i^yXlritttsr 
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(nm) a>K nk^zmtc-r k . mz.&ifm&¥mtei'-i £ <Dz. 5 

«r# *. fcft br y * T s> JB v% 5 ' £ *st? # 5 „ 

500^X 0 ^350 (15) 
5 tt^<DfiB 2 0 tiatOJfc y ^ 7 y /«fffl©»« 1/ y/tt, flt$®46a 1 

M19 m*1^h,ft»fciB*J©3&fifc:*5VNT, &5£&$&fc1-£ £#*|S:i:i-5 0 
0. 40^ (X 1 - X 2) • (N - 1 ) / (N A • f • f ( 1 + I m | )) 

^0.63 (16) 

io xi : ?tmzmw.^ftmw<D%i¥m<Dm&\zm-rz s tm ^^mmmm (±m 

NA©^-^-^/V3fejgia s Al*i-5^ffi!l«>®Ji^ffi:fi) &ntMW<oyt&m 

bvytm-xfavmm (mm) ±te,m^m^mmt vxytmmmmmfao 

X2 : %mz.m%^%mm&&mfcm<o%^w(onM>Km^z¥-wk.. 

) te#vzftton&mmftw<DWb<D%itojjfa<DWzm (mm) T?a>9, _hiH^¥ 

®£^2p£ U-C3fe««flBftilSEft0^lftjciB9S»-e-S:iE, ft Kill 34§£-£ 

20 f : ftTlE;tt%^VX©^fi£«t (mm) 

fc3e**tb5X 1 as2ET?*<0f&*Jfitj&s/h£v<*g % XX 2 3JSAt»*o|ft*H8[*s/h$ 
25 V^S^ — i?^/U3fe*©«ffiiJRS6S:ffiIEja»llfct-5»**s^:# < * t), X 1 jJSjET? 

1-X2) tt&SttBftfc&Si &3. JBA_b «t t) . (l 6) 5fc 
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ft CD (16' ) &,%mtcir<D7!>S± <9#& U< , 

0. 40^ (X 1 - X 2) • (N - 1 ) / (NA • f • V~ ( 1 + I m I ) ) 
5^0.55 (16') 

l/VXtfeSi^li, ft© (16") S^^fc.-f- J; 9 LV^ 0 

0. 48S (X1-X2)-(N-1) / (NA - f • V~ ( 1 + I m I ) ) 
^0.63 (16") 
10 »*©|5i2 1iuEl©^^5'^7y7'gii4, 3fc8S(fc, M&ftm* h tttt* £ 

NA, MfE^^J 1/ lsX<DM&mm* f (mm) Witc-p £ fc £r 

N A ^ 0.8 ( 1 ) 

20 1 . 0 > f > 0 . 2 (2) 

fS^cr>$5H2 2 KiSBttOfttTjy *Ts/X&«tt, ffsfccol&H 2 1 fClE«£©f§f3 
fc*SV»-*\ # 1 ©fffl^fiST 0 = 2 5 "Coai«Ea«Tfc*JV^X, Iff iE*t% U ^ 
Xfcl, ^OKttaSmftftTf&Safc* A, 0 (nm) Ait * **:|ROlWrlB*f*ij 

25 IxyXcoa^JR^^RMSfifi^W (i 0 < T 0 ) t U ^ 2 ©f I^IftT i = 5 
5*Ca>9t8Sa£Tfc*^-C\ IMB^Wi'XKilEft (nm) ®)fc^AM^t 

fc|»©t&BE»*l':'X©&SmSfc©RMSte&W (X 0> T x ) ilfeit, 
AW= I W U 0% Tj) -W (1 0 , T 0 ) I (3) 
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AW< 0 . 



0 3 5 X r m s 



(4) 



m&<D$&m2 3 \C^.W.<0%\fv ^Ty^ttt, It^OiSH 2 1X9:2 2 fcfB 

ft * 0 (nm) ©3fc*Ai***fclK«)*lrlB^t4fc^^^©^y ^ 7*-*xSr f B 
(i 0l T 0 ) iU 8 1 ©£H*a*T 0 = 2 5*C©*»»«Tfc*5VNT, ttflE 
fcMfrVl'XKltfrSBifc* J, 0 iH5n mftV^j&ft X x (nm) ©ft & Al* & ^fc 
Ig^ttlB^^l^X©^.^ 7 f B T 0 ) iUfcit, 

10 AfB=|fB(X 1 ,T 0 )-fB(X 0 >T 0 ) I (5) 

X'fem^frZ A f B*s&^Sr}ifc-t-C t it5, 

A f B < 0 . 0 0 1 mm ( 6 ) 

!f5fc©$&ffi2 4 l£fEi&©ft \£ y 9 T v 7 p ^gt*> W^^taH 2 1 75M2 3 ©V^ 
0.8>f>0.2 (6 A) 



25 »#©^ffl 2 6 Km^,<Dtfct° ? ? t * ^mm-i. i#3fc©$sa 2 4x112 5 ^ie 



0. 2>|m|>0. 02 



(6 B) 
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i/yXtt, ±5£Lfc (6 A) ^^^fcfJ: 5 ^M^^EggS^i^^XtrfeStD-C^ 

&#fc:lE£t b ^ i^x-#^VN 0 ^-x-, f##0«5ffl 2 2 KlEiirofttf 
ftoT'>ft <Hh7 y * «t 5 K#£/£Lfc. rtufc J; 9 h7y* 

15 #"51 fifths' ^7 y ^^gfCjoVNT. 

o©^®ll:|t5/7Xf^|i'yXfS)ot, 

20 ^tH^^XOMiJgHP^C?rNA % ttfiB^^l/ ^X<DM&mm* f (mm) £ Ufc 

NA^ 0.8 (7 ) 

1 . 3 > f > 0 . 2 (8) 

25 2 8 tiBt©^ f 7 ^ 7 ^ 7-gii4, m^<Dmm2 7 \zmMt<Dmm 
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5 «l*0«iH3 0lc|E|fc©3tetry^Ty^aHttt, «^<DfSS 2 8 Xte 2 9 fclfE 

tta»fe©W*h (mm) (DSIictbT, 

$„=b 2 • h 2 + b 4 • h 4 + b 6 • h 6 + 

fc£5M£;h,33te&£H* * b T?*fr"f-fc* (fcfc'U, b 2 , b 4 , b 6 , - 

-7 0< (b 4 • h MAX 4 ) / (f - 10- 6 -(NA-(l-m 

)) 4 ) <- 2 0 ( 8 A) 

fc£U (nm) teHtTlE*^ U ^XO^fh^^&^t? t> > h MAX tt|ff|B 

15 H!t>T#ji^^**t*:3fc^lg©^r3»a**l«* (mm) •? , m fi ffrfS*^ W 

ft^W^ffl 3 1 \Z&m<oyt \?y ?T yZfmWtt, »*©«5S 2 7 lc|S4!t0>3&93 
ft^©«5ffl 3 2 fclBtfe©}fe \? y #7 y T^gf*, If 5fc©f5ffl 3 1 KUBttOftH 
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M©fSH3 3 KfZM<DftiK°y ?T y^8ittt» ff5fc©$5ia 3 lXtt3 2K1E 

5 ff#©tSB3 4l.|Bt©)tfc'^^Ty^ifl4, »#©f&ia 3 1 7?;^ 3 3 © ^ 
£©7 5 %©*£«»& 1 0 0%Oi**o««K:»j«*ti/fc*l1!f«JSK:*5V>T, S 

10 tffsfrSrn i Lfc t 

m, = INT (X) (SB) 
(fcfc'U, X = A | • (n-1) / Uo ' 1 0- 3 ) T?fc!K INT (X) {4 

15 ts^wfgffl 1 3 \z.$e.m<Dmw<ofcm%}&tmmx'b5o 

fj|3fc©|5ffl3 5 \^WL<D%\?y ^Ty/iltt, «*:©|5ia 2 7 3 4©V^ 

*fc|£©li1Jl3:fcf$i i^X©^giR3i©RMS4i&W (i„, T 0 ) tt> 

H5nm^Rt A. x (nm) ©ft£Att £ *feK©Wf|5*f « V VX©g|@ JR 
^©RMSfitfcW ( A. j > T 0 ) tU H2©#IS^lfigT x = 5 5°C©gg»g 
Tte*5V^» lfnE*f»UVXfc«* * 2 (nm) ©#;& AM £ *)fc|R©tfriB*t4& 



25 AW1=|W (l„ Tj) -W (i 0 , T 0 ) I (9) 

AW2= I W U T 0 ) ~W U 0 * T 0 ) I (10) 
-££8**1*5 AW1M AW2 £ SrWftfc-f**. 

AW1 < 0. 0 3 5 lrms (11) 
AW 2 <0.035^rms (12) 
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^ 0 < 6 0 0 nmfflit X 2 = A. 0 + 1 . 5 (nm) tfe!), 
^ 0 ^6 0 0 nm©if, A. 2 =^o+6 (nm) T'fcS, 

5 »^©»BB3 6fcfB«fe©3tefy y^SUtt, »*©«5iB 3 5 Ri IB <ft <Z> 3ft W 

V ((AWl ) 2 + (AW2) 2 ) < 0 . 0 5 A. r m s (13) 

1**0160 3 7 fcffi*<D#fcrs'*Ty7 p ««fc:*sv^ W#<Of£ffi2 7 75^3 

W o fls ffl 3ft * k R ft t? *> 5 o 

1. 1> f >0. 2 (13 A) 

15 «jft<0*SH3 8 HIBtCjfcify^Ts'/itft, |*#©I5B 3 7 fcfE*<Z>3§9? 

0. 2>|ml >0. 02 (13 B) 

&< t*#mi:i-s 0 # assort* tt* 

©isia 2 6 tie*©**! ©feffiSftm fc $> s . 

ff#©f5ffl4 0 try f**©SSB2 175M3 9©V> 

25 -r^^MciS^WlSP^^*3V^X,t^IiB*i•^^> / X^^<*Jb(DUVX^^S: d (mm), 
f (mm) bVtck*. 5. 
0.8<d/f<1.8 ^ 14) 

W^o®ffl4 1 [:El©3t^-^7^if^ f##©«5H2 7M2 9©vn 
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500^X 0 ^3 50 (15) 

0. 401 (X 1 -X 2) • (N- 1) / (NA • f • V~ (1+ I m I )) 
^0.63 ( 1 6) 

10 XI : ftttfcM^M^ft^S^lH^fc^S^® ^ #8&«*«5ZZ (±13 

n a <d t - *j-r>\<%m&xM-r s ^anai ©®± fc* *t * *w« ©ft^® 

(mm) T?*?K ±lB&¥iS &£*P fc UT3fetl«IE«fc«IE#© 

15 JH52 (±|BNA©^-i?^3te»#Ai#r«*t(lf««»tt#«©**Bi±«>tt« 
) fc»tt****IB«ilfc#«01fifi:©**fc*rtl©«« (mm) T»a>9, ±S3^¥ 

20 f : M&*iVl^>X<nM&$&M (mm) 
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«feV^X©^^fig«ISr f (mm) Ufc fc # , &5£&?® fc-f C SrW« fc . 
NA^ 0.8 ( 1 ) 

1 . 0 > f > 0 . 2 (2) 

fc*SV^T» f| 1 (D&m%UgtT 0 = 2 5 "CO^^fiaT^^VN-C, WIB*f%U^ 
Xfc, J&©KfH6J1life*-e*>5ft* A. o (nm) ©3fc&A3t£*fclK©ttrlB*M& 
U^X©aeiR£<0RMStt*:W (1 0 > T 0 ) H„ i2©fS^fiST!=5 
5tJ<Df|t#S»ftTte*^t\ HtHBSt*^^XKl«Eft A. o (nm) <Dtfc%AMiS& 
10 fcl^(DHfrl5*r#?W^XcD^WlR^©RMS^t^W (^ T x ) t Ufc t # > 
AW= I W (1„ T J -W (l 0l T 0 ) I (3) 

AW< 0.035^rms (4) 

15 m&O&m 4 5 tetBttOStetiMKIEftS&SHKH:, ff;fc<£>$g|g 4 3 Xtt4 4 

*l©36Wfc:feV^ WfB>tf*&U^X©Ktta£fl*afcft l 0 ft5 0 0 nmamo 
T, f&l©*H*»&T 0 = 2 5*C©*#fi£Tfc*5V>T, mJlBM^i/VX^j^ 
ft A, 0 (nm) ©3fc*rA****fclROWia*fWu^X©^y^7* — *^Sr f B 
(1 0 , T 0 ) a, gl O#II[filT 0 = 2 5"C©*;*i&gTfc*5V'*T» HfB 
20 nm\s ^XfcltUBftft A. 0 i 9 t> 5 nmf^jjcl: A. x ( n m) tf>}fe£ Altf £ -frfc 
IROflTK^fcl'l'X©^**:?*-*:** f B Ui, T 0 ) tVtcbZ. 

A f B = I f B U 1% T 0 ) - f B U 0 > T 0 ) | (5) 
X*Mm$*i% A f B 75^^^^fef- t *W®.b1rZ>o 

A f B < 0 . 0 0 1 mm (6) 
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0 . 8 > f > 0 . 2 (6 A) 

5 

0. 2>|ml>0. 02 (6 B) 

«^i:*tU HUB*******, tWIB3ft««»b«>3te*«r. ftttMRIBfclfctt 

dswr^jfe3fc f-^r s> r&ii«r#i-53fe**ffi»?¥&£«fc#v<>-c, striae* v 

il/V^OlMi^f (mm) iUfcfc*, &5£&i»fc-r-fc&W*fc-f-5o 
NA^O .8 (7) 
1. 3> f > 0. 2 (8) 

25 m&v&m 5 o »ciB«i©3feffif*flB»s^5iittt, m&vmm 4 9 tcsuftossw 
m * <z> ts a 7 ic is «c <o m m <o & m &> * t $ t? *> 5 . 
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^*s«E^J£ ftS^lfttcagft-J-* J: 5 ft S*ffittSI«M4 * - h *W&k1r 

5 W*©«5H 5 2 KBB*03feflSf»BB«f?^«*tt:. »#©*H 5 0 Xtt 5 1 KfB 

W**€>Oi«*h (mm) OltiLT, 

<D b =b 2 • h 2 +b 4 ' h 4 +b 6 • h 6 + 

kz. v> femzftzftmnm®. ® b xm&-rt # (fcfe*u b 2 , b 4 . b 6> - 

-70< (b 4 • h MAX 4 ) / (f • A. 0 -10- 6 -(NA-(l-m 
)) 4 ) <- 2 0 (8 A) 

fttdV, X 0 (nm) ttWK*f«UVX©Ktf2£lpafc*T?*>?K h MAX ttflfrlB 
15 0*f«|3fi^^**bfc*^ffiO*SftS*^:lli* (mm) T?&»5> m telttrlE** 4£l ^ 

#38BH©fe/l3a&*B\ Sf3fc©«£|gi 0lc|B*l©«W©f1Mli*»*iKI«"t*a>*. 
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m&omm 5 5 Kmffi.nytmmmmmkmw.ft. m^^mm 53x^54 ^sa 

5 m&<omm 5 6 Kmm<Dtftmmmmw^mmft. m^^mm 5 3 75m 5 5 <d^ 
1* a> r: ibh& <o m m i- v > t , Mia n .* # 7£ & . * ft * ^ ® © * * « * * * 
So76%oKSii>s>io orooiS^wtS^^^^^ft^ll^^^^^T, a 

A, (nm) fcU, fJIB*r«>vX©KW-36!|lftft A, 0 (nm) fc*Jtt«® 
10 qtm&n bVtckZ, 

m j — INT (X) (8 B) 

(fcteU X = A, • (n-1) / (I, * 1 O- 3 ) INT (X) Fi 

X £ 129 J& S A U T # fe ft 5 IE ft T? *> 5 . ) 

15 ff^ofSH l 3 \z.mWL<n$&m<D*fem%i%kh Piffe5„ 

•fft*MC|B^©^MJj:*5V>T, HI 1 ©fiMSTo= 2 5"Coat*fflftTKl43 
VNT, f&«3&4feUVXfc*<0Ktf£M*^fc3ft« X 0 (nm) ©^^rAlt^ 
*fcRR©WSBSt*^^Xoa9^SI©RMSffl[SrW U 0 * T 0 ) ft 1 ©^ 

20 1IMT 0 = 2 5 °C©3il§IMgTfc*^T> V vXtcflrMfi * 0 J: 

H5nml^f A. x (nm) <D%*X%S £l£tcV%<DMmtt%} u ^X©»gJR 
i©RMS*lrW (1„ T 0 ) H, ^2©#a^ia^T 1 =5 5*COj|«SiftflF 

-rc&^t, «trre»«n^^Xfc«ft * a (nm) ojteSrAl* ^*fci^©iijiB^% 



25 AW1= I W U 2 > T : ) -W (1 0 , T 0 ) I (9) 

AW2= I W U T 0 ) -W U 0 > T 0 ) I (10) 
-C3t»£ft5 AWl&tf AW2«^SIfet;i:^ti:t5. 
AWK0. 0 3 5 irms (11) 
AW2<0. 0 3 5 1rms (12) 
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! 0 < 6 0 0 nmOit X 2 » * o + 1 . 5 (nm)T?fc!K 
l 0 S6 0 0 nm©t#, * 2 = * 0 + 6 ( n m) 

fl»*0ff B 5 8 fcB*©*««MkM£»*tt* «*co«SB! 5 7 icBtl«>*n 

V (UW1) 2 + ( A W 2 ) 2 ) <0. 05Xrms (13) 

8©^f^iciiit©^p^^vNT, twriB»*u^xri, we**** bait*** 

1 . 1 > f > 0 . 2 (13 A) 

if *©I5B 6 0 fc«*»*1MMB*W«*tt. ft^^^H 5 9 

0. 2>|ml>0. 02 (13 B) 

If *©fSB 6 1 fcKffc©#W*IB*Wa-a6*tt* f»*©*&H 59X1460 MiB 

©f&B2 6 te.fB*fc©$8W©f£JS2**i: l^t^S>5, 

W#©f5ffl6 2^IB*03fe*#SB«W^««, B**©«ilS4 3 75i£6 1 ©V^ 
-f*b*>fc:lB*t©» « *5 Vn T % fftflBtttt 1/ V X © ^ ^» * * d ( m m ) > 
ftABfttf (mm) kUfcfc*, *aft»fci--fc«rW«fci-*. 
0. 8 < d/ f < 1 • 8 (I 4 ) 

if #©$&@i e 3 Kmm<z>ftmmumn£.mwte* »*©«&ffl 4 3 75s e 2 ©vn 
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& m 1t -t - & -r 5 „ 

5 0 01^^ 3 5 0 (15) 

5 W*©«5ia 6 4 KHa«t©*W*MB»W&*«tt, If ^©«5ffl 4 3 6 3 ©Vn 

0. 40^ (X1-X2)-(N-1) / (NA • f - V ( 1 + I m I )) 
:£0.63 ( 1 6) 

10 XI : %mKMlM.^ftmW(Dife^<VT% t s ^$J@*Ji322 (±15 
NA©^-v?t;vM^Altt5 ftM] © oS ± ©&tt) *5 rt 5 ft Ml <D%^m 

t© ft ©be it (mm) t?*>»>. ±.m^w-'m : t^mt vx%mnmmm^<D 

) fc*Jlt53fct»#ia«JKf*:«©®fe©**ll*l^©iei* (mm) -e&0, JifB^¥ 

20 f : MIB^t^^vXO^^EgBI (mm) 
m : tf|B*f'»U^X©*6«ifSf* 

#38W©f£ffl8&*tt* »^©f5ia2 0fc|B*©»M©^ffla»*klBI#T?*)*. 



0®©fffil£ftlft01 

B2ti, *^JS©^ffi.©^#/^vX4 Sr^-f MBU 

H3tt, *Jjt®T?«>5 2o<D^#®^Wi-«.Mta©'7 B 9^^5/^¥i/ VX©. 
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5 

IS W £ MM-? S fc *t> <d & © 1&M 

M<DMffi<Dttmui'Xl*^1rmv&WX*&*) . (A) tejEBUL (B) ttiaJSH 
„ (C) &Mm&-W±l'fcMX'&5 a :©Mi/y/llt 0iJ;ite\ 

-T 5 * ©ft t° y * T y K 5Sffl * *K 3te W *> » b fc if ft Srftf* -r * 

^^uyXi?*.!) „" — ;*f©ft^® 2 Jifc^l (A) fc^UfcJ: 5 tefttttr + tofc 
01 (C) K^Ufc£5K:> 7 u^/vu y/w i 5 K3fctt*l6lK 

Xtt»*±#KiJ: 0 JBSf*#/h£ < fc5©T?. WjEffl^l^fc*®©** 5 *^"*" 
o flfctf, W*62f i *#U-f t tt«*±#^J: & + 0 • 0 5 nm/^CIiSig&ft© 

'25 3 0t±#Ufcf^tt, l. 5 nm»*#*«*«fc 
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fc**<-f*fc«>fc, ^^figHt* (8) sSXfri (13 A) 5ft«rifcti5KR)l 
U «a^JRH<D4tIEi&©^®JRII©^J8:t (11) 755 

(13) £r fc. <£ p ^ M# ©IBI©^9>'^Srt o<t(D"C> liNA©/7^f 
y ? j£ i/ y XT? h V ft # s b v i&SJ&M h &©l£ffii&^ t *s i: ^ VX t 

1214, »J©3liJt[©^l»©*t«juvX4 4r*r«ll»EaT?a>9, (A) ttjEISEI 
, (B) Ht«®B|-ca>5. iO»»V'yX4tt > W^-fe 

? <onmm*m± k** * * s an ut v^ 5 . 

*H£i/vX-<?*> & , — :£©ft^® 5±^0 2 (A) ic^Ufci 5 fc3fc*fcSr*'Cpk 
ufcHlii>R±©«t^fll-it*5^^$^Tv^5 0 r©*Sr$M8ig«\ *»#©##£# 

£©*&#lfli£», 0 2 (B) rtfllfcl»»-f-5»#J: 5 
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<d a. a jr s £ 4i e <*> m a * r w i* . 
10 mvitmmt. 3 oicfiii^ui^^^f^*^ 

20 ft (8) 5£Xf* (13A) 5 fcfWEU *S>^ »*JR*©*3Efc 

^^^-^8 tt, tS4 0 0 n m8*0**©***4t5 G a N**«fe 
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o 

»i/yX9li, MtAEfitf (2) ^ifeti^ft/^^fs'^*^^ 

B 1 O^fel/yXl XteH! 2 (7?^%UVX4<DVN-f 3. &4Sj WX9 fit 

5 , ^fettle** LMfcBStffcW«ri$o7 9i":>»9 A^rfL, :07?^»9A 

10 l, n^-M'yxn, #±1* i/4«ft«i 3 &mx nm%<o^-n%^. t 

D-efe5^fc^^^^ 1 O^il 1 0 ASr^UTf»*lB»B5 1 0 BJbfcfl&jfcSfr 
»«U^X9H:, ^O^iaiviiEg^^fcT ^ ^^^-^ 1 5 

8fcjR*-r«. tit, status 1 somJim^zm^xK?** 1 otcia^ 

25 3^mW^ — ft$)5, Sfc, &^:4 0 0 nm©S<D&^Oft£3§£1-5fti!I£ U 

o 

^fti/yX9tt, ft&£1tti* (6 A) *«r*fci- J: 5 f^-fy^v f^u^X 
±|E<^*f^^^Xl > WWl^yX4©V>fWT*feot^ i£z£#ix — f 8 
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a>e>Hi&£*ufc!§mftmsrs m«DVDtfe5)tf^^ i o <D&mm i o a 
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mmM5it. MAmmO. 4 0 mm, NAO. 8 5, r?Hftfi4 0 5 nm 

, m&mm-o. 083, ian-S2P?a«2 sto/^f^i^vxt't.!), 

15 0. 7 0 8mmi45. iWj5©Mft^vX©Ilffittt 

mi 3 



r 1 «a 


I3H UMl'l— 




HHlOi 


0.028 Arms 1 U. U/J4Arms 



5US^j5©*f%WVXtJl|IUT, AW1 ((9) 5£) ©ffiW\ W U 0 , T 0 
25 ) = 0. 0 0 0 A, r m s U 0 = 4 0 5 nm, T 0 = 2 5°C), W U 2 , T x 
) =0. 0 1 8 X r m s U 2 = 4 0 6. 5 nm, T x = 5 5 °C) XhZ<DX. 
AW1 = 0. 018lrmsf*i. AW 2 ((10) ^) ©tttt, W ( 

T 0 ) =0. 000/lrms (l 0 =4 0 5 nm, T 0 =25t), W ( 
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i l4 T 0 ) =0. 0 1 9 * r m s (l 1 =4 10nm, T 0 =25°C) 
£>T?, AW2 = 0. 019Umstfe5, 

(13 A) $.&m?t-tZ. 5 KRJfeU ££>fc, ft*JR£©4l&:iEi:6©Sfc®iK&©- 
SSMfc 3^**1/^*1- (9) 75M (11) &.%ffiift3: 5teP9»©IWO/<9 v^«r 
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^ 1 4 





5a JrK Bi c? 


/I**^ JIW l+*4 *— 




(mm) 


(mm) 


l 


0.000 


0.187 


2 


0.187 


0.218 


3 


0.218 


0.238 


4 


0.238 


0.254 


n 
O 


n OKA 


U.ZDO 


6 


0.266 


o n n n 

0.277 


7 


0.277 


0.286 


8 


0.286 


0.294 


9 


0.294 


0.301 


10 


0.301 


0.308 


11 


0.308 


0.314 


12 


0.314 


0.319 


13 


0.319 


0.325 


14 


0.325 


0.330 


15 


0.330 


0.334 


16 


0.334 


0.339 


17 


0.339 


0.343 


18 


0.343 


0.347 


19 


0.347 


0.351 


20 


0.351 


0.354 


21 


0.354 


0.358 


22 


0.358 


0.361 


23 


0.361 


0.364 


24 


0.364 


0.368 


25 


0.368 


0.371 


26 


0.371 


0.373 


27 


0.373 


0.376 



\z&vmiftm<Dmkm*- 9 . oxio- s tu »«-h#fc#3 *#&©»« 

5 <D&itm* + 0 . 0 5nm/tttfc. X, *Jfi«5fcfett* ( 8 A) 5£©{ilte 
> - 4 5 

*JS0i|6te, &jft£tt0. 40mm, NA0. 8 5 , lSft«2pjfeS 4 0 5 n m 
, 0. 0 8 3 , RW-36J(fc«flE2 5'C©^5^^y^mW>X , Tr»0, 

10 6 ©ttftU>Xfc*5V*T\ ^£Mfl!yT&if£0£fl l®©®]I;&tegfcieMbfc 
^§£> t<Dm.K>mt 0.7 0 2mm£ft3. ^JS^J 6 ©***u>x©» 1 

ji m a m m (mm) 
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!9 S-SlX^SrS^f f^^JE UTV^S, 

6 O^uyXCSUt, AW1 ((9) 5S) ©ffitt, W U 0, TO 
) =0. 0 0 2 A r m s (A0 = 405nnu T 0 = 2 5 °Ch W (H, Tl 
) =0. 0 2 0 A. r m s (1 2 = 4 0 6. 5 nm, T 1 = 5 5 °C) "<? 3 <£> T? , 
5 AW1 = 0. 018irmst?fc5 o &tc^ AW2 ((10) 5£) <Dm$, W ( 
10, TO) = 0. 0 0 2 A r m s (A0 = 405nm, T 0 = 2 5°Ch W ( 
Al, TO) = 0. 0 3 2 Arms (H=410nm, T0 = 25°C) 
OT\ AW 2 = 0 . 0 3 0 A r m s t?&3„ X, 6 fcl&ttS (8 B) 5£<£> 

(6 A) 5££iiifc-r J: 5 fclS^U $ fofc, a*iRat©*SiE &tf>3*® JR^o^S 
(11) (13) 5ft*t»fc-t-i 5^W#oW®^9^^Sr 

15 Xi 4oTV>5. 
1- 6 ] 







fecD^M^ (+5nm) 




0.020 Arms 


0.032 Anus 



\z&5m$T&<omhm&- 9 . oxio- s tb, st±#i:#5A»*©M 

20 <D^4k^&+0. 0 5 n m/°C LTV>5 0 

#SEJfi«fc*5lt5±i6© (16) :£<alfi {(X 1 - X 2) • (N - 1) / (N 
A • f • V (1+ I m I ))} H\ ^T^3i<? T-&5 0 
#g%09 1:0. 471 
MMM 2:0. 454 

25 mmm 3.0. 490 

SHiS0lJ 4:0. 576 

mmm 5 : 0 . 538 
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mnm 6.0. 5 5 8 
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it * <o m m 



10 NA, mmKi^^^^^mMmm^ i (mm) iUfcirt, ^^Sr«fc1-^ fc£ 
#fit«l?^7^ X=gM <D^fe U ^X 0 

NA^O. 8 ( 1 ) 

1 . 0 > f > 0 . 2 (2) 

2 . mi ©#a^c*&ST 0 = 2 st^^mgTK&v^^itijiB^i'VXfc, 

15 *©Rtt3E!|*fc*T?a>5Jfe* A. 0 (nm) ©*SrA» * *fe«©«(flB>l*i» 

(D2§Wl|XM©RMSfi££W U 0 , T 0 ) *2©»ffl*ll«T 1 = 5 5tO 

**ffi«Tfc:*5V^ «lfflB»*U^Xteife« i 0 (nm) ©3fe£A#* 
WBS*HfifWVX©»«iRgE«>RMS«[SrW (A 0 , T x ) tlfcif, 
AW= I W U 0 , T x ) -W U 0 , T 0 ) I (3) 

AW< 0. 035Xrms ° (4) 

3. TWfB^*^VXOg8!«-a6J(ljft* l 0 li5 0 0 nmKTTfi>cT, jfc 1 
ffl^M«T 0 = 2 5°C<£>gii£i&«TK*3V^ WW^U^XlCife* X 0 (nm) 

25 ©3fc*Ait**fcl»©*(rlB»*H^^Xo^y ^7* — *^Sr £ B U 0 ^ T 0 ) i 
U m 1 OfiMST 0 = 2 5 , C©*3SfflgTte*5V^ v ^XKfff 

lE&S ^ 0< );n5nmtV^if ^ (nm) <D%% AM £ ^fc^OBfrlE^^J l" 
^X©/^;/* 7 * — f B (A, x , T 0 ) 

A f B = I f B U 1% T 0 ) - f B U 0 > T 0 ) I (5) 
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A f B < 0 . 001 mm ( 6 ) 

#.<Dffim 1 7sm3 ©v^i a ^^^ i ^iB^co^t-y *ry x^gjsos^u^x, 

0.8>f>0.2 (6 A) 

5. Itm^l^XO^^-grmt Vtc t ^SrlfcfC fc5:#iit 
5 W^^^ffl 4 KiBmoft fcT y * T y X|£gJl ©»4& w VX 0 
10 0. 2> |m| >0. 02 (6B) 

15 vXIji&v^, 

20 Stf^U- VXO«fllHPft*NA, SftlBttfcl'VXOfcjftlglfcS: f (mm) Hfe 

NA^ 0.8 ( 7 ) 

1 . 3 > f > 0. 2 (8) 
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h (mm) (DmWtthT, 

* b =b 2 • h 2 +b 4 • h 4 +b 6 • h 6 + 

5 fc.fcD£«2n*3fc»*M# Ob"?**)?-*:* (fefcb, b 2 , b 4 > b 6 , - 
-tt*n*h2*, 6&> ©ftl&«HJ*fc»:-e**)* sfc5£*Bfc-r 

>x 

10 - 7 0< (b 4 • h MAX 4 ) / ( f • A o • 1 0 " 6 • (N A • ( 1 -m 

)) 4 ) <- 2 0 ( 8 A) 

tcfcV, A 0 (nm) tet&fB;**% V >X©SmS*P&5T$> t) , h MAX ttttfl3 
@«T«3t*«»fiKSnfc3t^lfiio*«iS**:!** (mm) "eabD, mttWIB^*U 

15 10. ^ffEm^«^«, »D^5*#n±* t , Slr»lCjtl»^fI«C«fl[UT»ia 

am© 7 5 x©«t«ic*«-*ii*tt, ^©ft«fc»»-r*«fc#t"t©^«te»* 

25 H t*«f«i:-r*»#©ttBB 1 0 fc1Btt©3feKv#7y l/giltJB©***^*. 
1 2. «riB«#©»»3&* 3K±2 0&TT&*C:£*«r«f$-*W#©ttB 1 

0 1 1 £»*©#£ y ^7 yytM©!»*l/>X. 

1 3. |J|Bll#«jft39«»rt*nfc**if©#»ff«^:*«©7 5XOSS*5 

i o o x©ws©t»juc*fi!E*nfcii#«jftK*wT, svsfc»»-r*ift«fi(o± 
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WfB&fci^XoKWSJlMftft X 0 ( nm ) WttSlWniUi:!, 
m j = INT (X) ( 8 B ) 

(fcfcU X = Aj • (n-1) / U 0 ' 1 0- 3 ) •<?*>•>, INT (X) tt 
5 X«rBa*3EAlxT»fctl/5«E»C^*>5.) 

14. »i©»H«aATo = 2 5X:©at*fi«Tfc*5v>r, iWrfBfc^v^x 

fc*©Ktt£J|MftftT?&SR« *o .(nm) ©3feSrAM*-*^l^^tfflB^^^V 
10 X©a«lR^ORMSfltSrW U 0 * T 0 ) fl i^tT 0 = 2 5t 

t 0 ) iu H2<D#H^cta&T x = 5 5 °c<DmmumTfc&^x . tttsa*r*u^ 

Xfcfc* A. 2 (nm) ©3fcSrAlt**fcW©«flB^«IfVXoa«iRliE©RMS 
15 fit^W (i 2 , T x ) klsfcbZ, 

AW1 = I W U 2 , T x ) -W (Ao, T 0 ) I ( 9) 

AW2= I W U i. T 0 ) ~W U 0 > T 0 ) I (10) 

1 3 <DV^T ft/&=> 1 &\z.%Zffi<D>rt \?y?T y ©»4«J ^ f X. 

20 AWK 0. 0 3 5 1rms (11) 
AW2< 0. 0 3 5 1rms (12) 

l 0 < 6 0 0 nm©it, A, 2 = * 0 + 1 • 5 (nm) -?£><9, 
X o ^ 6 0 0 n m<D t # , A. 2 = A- o + 6 ( n m) T?fc5o 
25 15. WSStfet: tS:4#mi:i-Stt*©«5Hl 4lcB«03tetry^Ty7 p 

V ((AW1) 2 + (AW 2) z ) <0. 05Ums (13) 

j^^ft-^S^ pg^M©**^ vXt*3bot> ?5cS;S:?«fc-rr fcSr#«i-J-5 
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it^ofss 6 75s 1 5 <z^-f ^a* i Steffi*©* m y 97 y ymmmvMm \s > 

1. 1 > f > 0. 2 (13 A) 

-T 5 flft&otfBS 1 6 HUB*©* y£v9T v X^gffl 1/ vX. 

0. 2>|m|>0. 02 (13 B) 

18. |tTB»*^i'*©* , l*Jk©l'>'*JPS*d (mm), ^^BggftSr f (mm) 

0 . 8 < d/ f < 1 . 8 

19. WIB»*uvX0R«-atfll«E« (nm) ^tr«fc-f t & *r» 
m^i-SS**0|5ia 1 Ml 8 <OVN-ftt*> 1 ^^|S%O3fet 0 2/ * T s'/Siffl© 

500^^0^350 ( 1 5 > 

2 0 . **fc*fc^£fcfcW*£-r*l»*©*BB 1 TSmi 9 ovN-ftb^l^^ 

IBifeOft \f y 97 y XSgBfl! ©*Mfc ^ fX. 

0. 40^ (X 1 - X 2) • (N - 1) / (NA • f • V" (1 + I m I )) 

^0.63 (1 6) 

xi : *itiat*n©)fefis©MKit5¥i^ =t$j«iftji22 (±ia 

fcO*#^lS]©figSI (mm) TffcO, J:|Bt*¥lii«r**2:^*C**«iB«jK#© 

X2 : ^#fcgE-C^1t^lB^I«MJO^#®©lI^;^^^^ 5 l I ®t> 

) fc*5*t53fef»*IB»SSE#«©liii:©3te*li*lft©E« (mm) ifB^sp 

tits 
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f : M&ttVUUl/XVM&mm (mm) 

21. ftmt, mm%m^^mM^fvtc^^^tmmm^i^^^nmmm\^ 

U T if m ZmmRXf/ * fc 3 <D M ft ffi lE*t^ 1/ yx© fetiil iPltr 

NA, ItUfE^ W^XcD^EEfit* f (mm) iUfct#, ^tri^ci-- t & 
10 #iit5*t'y^7 j/^^fio 

NA^O .8 ( 1 ) 

1 . 0 > f > 0 . 2 (2) 
2 2. m 1 ©#ffl^£ST 0 = 2 5°COgjti|g}&STfc:*5VN-C, HfJfS;tt% ^ >X 
fc, -^O^H-S2pfeftT-fe5^S A-o (nm) ©ft & AM £ *fc|gl ©MlB*t#l ^ 
15 yX©^g)Ri©RMSf S:W (X 0 . T 0 ) H,f2 ©^ffl^t&^cT x = 5 5 °C 
©^jfi^T^^T, MfE*^ I^VX^^S X 0 (nm) ©3fcf Alt^tfe^ 

AW= IW (X 0 , Tj) -W (l 0 . T 0 ) I (3) 
T^^^^S AW^^^^r^fc-fr t ^#iScti"S|f^cof5IS 2 1 KlEiife©ft 
20 y /il. 



2 3 . SfnB^^^XORffJKlpaE* A, o«5 0 0 nm£*TT*&oT, H© 

m) ©ft&AM£*fcl^©fftfe;&^t'>'X©^s> ^ 7^— *^^r f B U 0 . T 0 ) 

t&IB^l'^Xfc^lBi&S A. 0 <£ »J t> 5 nmftVNSfi A a (nm) ©ft£rAJW£ 
**:ISofrSB»'»^^X©/-<y^7* — *^Srf B U 1% T 0 ) 
A f B = I fB (X j, T 0 ) - f B (lo. T 0 ) I (5) 

x-femzti* a f b *sjfes:*w/t"t-r t *i®'&bi- zm&v&m 2 1 ^fcf* 2 



AW< 0 . 



0 3 5 X r m s 



(4) 
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2 fcflB*t©# fc° y 9 T v /it. 

A f B < 0 . 001 mm ( 6 ) 

2 4. fHiEtt^^Xte, tWriB*«*»feait*iT'fc»«**«rW1Bl»*IB*lB 

5 W£<Offi.M2 175M2 3 OV^f 1 gC£Ktt®3fc tr s> ^ T y 

0.8>f>0.2 , ( 6 A) 

2 5. Ttm*t^wvX<D^te^&m£: tfcit, ^^^r^fci" £ t h 

0. 2>|m|>0. 02 (6B) 
10 2 6. ttrlE^W^XiMlBft^T^^-*^ £ D-#l:4ot'>4< 
it h?yt^»tt§h5: i£#tfca:-r-5iit5fc<£>«iia2 4*/ttt2 5 KlEic 

^X©|fefllMP»CSrNA % t1llB*f#»W^X©^^JSIIt^ f (mm) t Vlt 

NA^O. 8 (7) 
1 . 3 > f > 0. 2 (8) 
25 2 8. W1B»#«»tt, Bfft©Al#*«rliIiff***«*«r*^*IiI^«Jft^* 
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30. wiEia*f*»*aai^*«ific *b*» 

$ h (mm) (DmWut UT, 

5 «D b = b 2 • h 2 + b 4 ' h 4 + b 6 • h 6 + 

teJ:0£«£ih/S3teJ&SftHft $ b ^i?tit (fcflfU, b 2 , b 4 , b„ - 

r h &mWb-rZ%f&(D%&ffl 2 8 Sfctt: 2 9 ^12® fc> ;y 9 7 y ^ifo , 
-70< (b 4 • h M Ax 4 ) / < f •l 0 -10- , '(NA'(l-m 
10 )) 4 ) < - 2 0 (8 A) 

:fc©$&ffl 2 7 fc|3*J<&3te t 9 y 9 7 y ^=£g 0 

25 3 3. f(HB«r#Oli** s 3»±2 0«Tt-S)5r £ t i-3fS#©f&IS 3 

l*fctt3 2KiB*c©ftt: o S'*7y:/^© 0 

i o o %<D^^(D^mKM^^tiftm^m^^^> £v^»s5i-3*#ia± 
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tMnBSttt^vXoRttatfliftft *o (nm) fcfctt £®«T^& n t Ufc k * , ■ 
m j = INT (X) < 8 B) 

CfcfcU X = A, -(n-1) / U, - 10- 3 ) Tf*0, INT (X) tt 

©vv? i mK&mvifc vvtr v ymWo 

3 5. *1©#H«»*T 0 =2 5TC©«»»*TKl*5V*-t\ WIB»*U^^ 
fc*©Rtf-KM*T?*>Safc« 1 0 (nm) ©#& A*f S*fcK©WlB*M» ^ f 
X©«S)R£©RMS*«:W U 0 * T 0 ) k U * 1 ©£H«iRST 0 = 2 5 °C 
10 ©at*i&ATfc*5VN-C, flE^V^XfcfEft* 9 t> 5 nmt^Sf X 

l (nm)«)*fcA»4*ftiO«BJ*«>'^*W*® RMS * tWUl ' 
T 0 ) k U f 2©fi»«T 1 =5 5°C©S^SSTi-*3VN-C, WIB»«I^V 

X 2 (nm) ©3fc«r^lt**fclROtttB»*^>'^©a* , R*® RMS 
fit£W (A. 2 , T 0 t Ufcil, 
15 AW1 = I W U 2 . T x ) -W U 0 > T 0 ) I (9) 

AW2=|W(i!, T 0 ) -W(l 0 , T 0 ) I (10) 

7 3 4 ©V^ft^ 1 3U£lB«fe©ft tr v 9 T v ^g§« 0 

AW1< 0. 0 3 5 A, r m s (11) 
20 AW2< 0. 035Xrms (12) 

;i 0 < 6 0 0 nm©££, X 2 = X 0 + 1 . 5 (nm) T?& ?K 
Ao^ 6 0 0 nm©£#, * 2 = A, 0 + 6 (nm) T'&So 

3 6. &*Zmtc1-Z.b*®mt1-Zm*om®3 S\^W.<0%^-y*T-y7 
25 ^1. 

V ((AW1) 2 + ( A W 2 ) 2 ) <0. 0 5 A. r m s (13) 
It*©t5a 2 7 7I/S3 6 ©V>i"tt^l^^|B«t©5te^y^T5/^"^». 
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1 . 1 > f > 0 . 2 (13 A) 

0. 2> |m| >0. 02 (13B) 

5 39. m^mm^y^ tm^.tftm^r ^ — #t*ot'M< t % h 

4 0. m^mu yX©*ii© & d (mmk fc^liSr f (mm) 

10 l?fciBi©3fce-^7yrit„ 

0. 8<d/f<1.8 (14) 
4 1. WE»4fc UVXORW*«* X 0 (nm) tfk £ fc 

tRfc-t-SW*©<fiia2 175 IE 4 0 OVNTtl/^1 ^^!B^<03fehTy ^Ty/if. 
500^^0^350 (15) 

15 42. fr#,*mtcirz b&m®.kirz>m?k<Di&m2 175^4 i©v>i"*i<a»i9i 

0. 40^ (X1-X2)-(N-1) / (NA • f • /" ( 1+ I m I )) 
g0. 63 (16) 

20 XI : 3te*ft^Sll[-e3fcWfll©3te^ffi«>TH^»ci»-r*¥®i:. =fr3»«*ffl5a (-tlS 
tO^#^f6]<OEgil (mm) -efc>9, ±|5«¥® SrK^P t UT^1t#f2^^#:o 

) Kl^»t**f»«IB»jK#fllO®fc©3tett^l^©IEI(l (mm) _LIB^¥ 
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f : ttrfB^g l^XO^SESt (mm) 

m : mmMmu^x<Di^^m 

43. ytmt, MmftMfrbm&&titcftM*ftmmmmmft(ommmmwfc 

10 NA, |MB;tt*l'VX©*jSei**: f (mm) ^sSSr^fc-f:: i: & 

NA^ 0.8 ( 1 ) 

1 . 0 > f > 0 . 2 (2) 
4 4. Il©fai^gfT 0 =2 5 e C©S«l«Tlu*5V>T, HJlB>tf % V 
15 IC, ZfOWtftmrnM-e *o (nm) Oft £ AM £ * fcPR <DffiflB*H& U 

^X©a«fl7*©RMSffi*W (1 0 > T 0 ) t U f 2©fiIStT 1 = 5 5 °C 
©*lt8S»&Tfc*^T\ tfriB*N& H'Xfctt* *o (nm) <Dft&A&f£*fcl£l 

AW= I W (1„, T x ) -W (l 0 , T 0 ) I (3) 

20 x- fern z ft z *w&nk&,&ffiit-rz. b *®mti-zm*omm4 3 izmm<o?t 

AW< 0. 0 3 5 1rms (4) 
4 5. Wre&fcV^XOBmSSPife* mi5 0 0 nm^TT-fcoT, H© 
»H^ftT 0 = 2 5t©*!t»ffl«Tfc*5V>*C, Wm^^XfcRft X 0 (n 
25 m) ©3teSrA*t**fcPR^>ttHB*f«»^^X©/<y ^7* — *^S: fB(i„,T 0 ) 
tU £ 1 W#ll^S*To= 2 5°CO^^mST^*5VNT. 
WSBStWuvXKimiBjftft X 0 & 9 h 5 nm«^ X i (nm) ©)6SrAlt$ 
& tc$£<Dffl fatten Is 'y^o/* S'^7t k -*^SrfB Ui* T 0 ) iLfci#> 
A f B = I f B (X x > T 0 ) - f B (i 0 > T 0 ) I (5) 
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A f B < 0 . 001 mm (6) 

0.8>f>0.2 ■■ (6 A) 

4 7. WI3M*l'yX©iHM*«:mi:tfei#, Hk^mtc-f^ t £r#ffc 
-f-6ff;fc<af&H4 6 tctBtt®3fe«t*MB£&*. 

10 0. 2>|m|>0. 02 (6B) 

Hh7 </*^Ktt$;h,3 £ £ fci-5»*©«SH 4 6 £fctt4 7 ICR* 

#*U^X©ik«BlPjfc^NA, ttrlSM^^^XO^^figilSr f (mm) t bfc 

25 NA^O. 8 (7) 

1 . 3 > f > 0 . 2 (8) 
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5 52. «rsani«f«3israa-f 5jftffifc#jq*tb53fcKS6 ^tt^^i 

$ h (mm) OMWtt LT, 

$ b =b 2 • h 2 + b 4 • h 4 + b 6 • h 6 + 

J: &£fc£*u33fc!&£&8* * b (fcfcU b 2> b 4 , b 6% - 

-k**l**,2&. s o3te»3sia««*t?a>5), &5££«fc-r 

10 t Sr#mi-r5W*Of5ffl 5 0Sfcte5 1 fc|3«©56fllf*SB»S^2g11. 
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